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ABSTRACT
This report shows for the first time clinical imaging (ultrasound and computed tomography), histological and 
immunohistochemical findings of an ovarian leiomyoma, coincidentally diagnosed in an asymptomatic unmated nulliparous 
ten year-old German shepherd bitch concurrently suffering from multiple mammary tumors. A thorough examination allowed 
the differentiation of ovarian leiomyoma from other spindle cell tumors.  An accurate description of the diagnostic procedures 
useful in the managing of ovarian leiomyoma could provide valuable information to veterinary practitioners. Indeed, despite 
its rarity and nonspecific symptoms, ovarian leiomyoma may also affect the dog with an unknown potential risk. 
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INTRODUCTION
Ovarian leiomyoma is a very rare benign 
tumor mainly occurring in women around their 
menopause period, but also observed in young and 
pregnant patients, and often associated with uterine 
leiomyoma (1, 2). In dogs, leiomyomas commonly 
involve the vulva, vagina and uterus (3) while they 
represent only 2% of the ovarian tumors whose 
incidence ranges from 0.5% to 6% (4). The cause 
of canine reproductive tumors is unknown, but 
ovarian hormones are thought to play a strong role 
(5). Leiomyomas have been reported in association 
with chronic oestrogen stimulation mainly in dogs 
also affected by cystic endometrial hyperplasia and 
mammary gland tumors, which are known to result 
from hormonal influence (5). Leiomyomas are slow 
growing, non-invasive, non-metastatic, smooth 
muscle masses (5) and are mostly discovered 
incidentally either during abdominal examination, at 
surgery or at necropsy, both in humans and animals 
(6). In symptomatic women, the presentations can 
vary from either abdominal pain, mass per abdomen, 
hydronephrosis or polymiositis (6). 
To date, few documented cases of ovarian 
leiomyoma have been reported in dogs. There is 
a lack of knowledge about the clinical impact of 
this rare tumor. Therefore, the present study offers 
a descriptive diagnostic procedure with a broad 
term follow up of a patient suffering from ovarian 
leiomyoma and providing food for speculative 
thought about its prognostic expectation.
CASE HISTORY AND DIAGNOSTIC 
PROCEDURES 
An unmated nulliparous ten year-old German 
shepherd bitch, weighing 36.6 kg, was presented 
with a history of multiple mammary gland masses. 
The owner reported a regular reproductive cycle 
(approximately every 6 months), the last one 
occurring about 2 months before, and repeated 
pseudopregnacies. No hormonal treatment for 
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Figure 1. Sonographic appearance of the ovary. 
Right ovary: anechoic structures (*) and hypoechoic 
mass (arrows) (a). Left ovary: anechoic structures (*) (b)
prevention or suppression of the heat, neither 
abortifacient drugs had ever been administered. On 
physical examination, the bitch appeared healthy 
with no disease other than mammary gland masses. 
In addition, haematological and biochemical 
parameters were all within normal values. Ovarian 
anomalies were coincidently diagnosed during 
routine pre-surgical investigations. Abdominal 
ultrasound examination performed with a two-
dimensional and Doppler tool (Esaote MyLab 
70, Genua, Italy) equipped with a 4-8 MHz 
microconvex and a 7.5-13 MHz linear transducer 
to stage the mammary tumors, disclosed that both 
ovaries increased in volume with a polycystic 
aspect. The right ovary had heterogeneous 
echogenicity due to multiple thin-walled anechoic 
structures. Moreover, a patchy hypoechoic lesion 
measuring up to 70 mm in diameter with irregular 
outer contours was detected (Fig. 1 a). The left 
ovary was 50 mm in size and, as the right ovary, 
showed cystic with many fluid-filled structures 
measuring up to 20 mm, sometimes confluent, and 
with distal enhancement (Fig. 1 b). The uterus and 
other abdominal organs seemed normal.
Figure 2.  Post-contrast CT scan. Cystic aspect of both ovaries (right ovary *; left ovary §) (a).
A more caudal scan showing the right (#) and the left (*) ovary (b).
a
a
b
b
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The dog underwent a pre- and post-contrast 
computed tomography (fourth-generation single-slice 
scanner mod. PQ2000S, Philips MS, Eindhoven, 
Holland) study of thorax and abdomen that confirmed 
a bilateral increase of the ovarian volume (right ovary 
32 x 37 x 69 mm; left ovary 53 x 48 x 92 mm). After i.v. 
administration of 600 mgI/kg OmnipaqueTM 350 (GE 
Healthcare AS, Oslo, Norway) contrast medium, both 
ovaries showed a severe and heterogeneous uptake 
sharpening, rounded hypodense areas with irregular 
and thin hyperdense margins (Fig. 2 a). This aspect 
was suggestive of a cystic nature. In the right ovary 
(Fig. 2 b #), a solid highly vascularized component 
(45 x 51 x 40 mm) showing heterogeneous and severe 
contrast uptake was evident and suggestive of a large 
space-occupying lesion. In the left ovary (Fig. 2 b *), 
hypodense cystic areas coexisted with an irregularly 
shaped area expressive of normal luteal ovarian tissue. 
After performing ovariohysterectomy in a routine 
manner (7), we proceeded with a total unilateral 
mastectomy for the removal of mammary tumors 
(8). At surgery both ovaries were surrounded by the 
ovarian bursae and were enlarged in size with extensive 
cystic degeneration (Fig. 3 a). The uterus appeared 
normal. On dissection, the right ovary showed that it 
completely changed into a solid whitish mass with a 
shiny smooth outer surface and firm consistency (Fig. 
3 b). The cut surface of the mass displayed a whorled 
pattern. Grossly, there was no recognizable normal 
ovarian tissue (Fig. 3 c). Parovarian cysts were also 
detected (Fig. 3 c). The left ovary showed a luteal 
appearance and many parovarian cysts were also 
detected (Fig. 3 b, c). The surgically removed tissues 
were then submitted for pathological examination.
After fixation in 10% neutral buffered formalin 
and embedding in paraffin wax, 5 μm thick sections 
were obtained from all surgically removed tissues 
and stained with haematoxylin and eosin (HE) for 
histological examination. Immunohistochemical 
staining was performed as in previous report 
(9) on deparaffinized sections of the ovarian 
neoplastic mass with the avidin-biotin-peroxidase 
complex (ABC; Vector Laboratories, Burlingame, 
CA) technique (10).
Histology identified the mass at the right 
ovary level as a tumor, composed by interlacing 
bundles of spindle cells characterized by a 
moderate amount of eosinophilic cytoplasm and 
elongated basophilic nuclei. Neoplastic cells 
showed minimal cellular atypia and low mitotic 
activity (< 1 HPF). Necrosis was absent. The 
left ovary showed corpora lutea without any 
pathological feature. Bilateral parovarian cysts 
were thin walled structures lined by a simple 
cuboidal epithelium. A slight cystic endometrial 
hyperplasia was recorded. 
Due to gross and histological similarities 
between ovarian leiomyoma and other spindle cell 
tumors such as thecoma and fibroma, an appropriate 
immunohistochemical test was performed to allow 
differential diagnosis (2). Immunohistochemical 
staining showed neoplastic cells as positive for 
desmin and α-smooth muscle actin (Fig. 4 a, b). 
These results, together with the histological 
appearance, confirmed the diagnosis of ovarian 
leiomyoma. 
Figure 3. Macroscopic aspect of the ovaries. Right 
(R) and left (L) ovary still enclosed within the bursae (a), 
after dissection of the bursae (b), and after incision (c). 
a
b
c
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Multiple findings from hyperplasia to papilloma 
and adenocarcinoma were observed in the whole 
mammary chain. Inguinal lymph nodes showed a 
mild follicular hyperplasia.
About one year after surgery, a splenectomy 
was necessary for removal of a low grade myxoid 
liposarcoma. Six months later the dog was euthanized 
due to the onset of pulmonary metastases.
DISCUSSION
The histogenesis of ovarian leiomyoma is 
uncertain. This tumor could arise from smooth 
muscle cells of the ovarian hilar blood vessels walls, 
but other possible origins include cells in the ovarian 
ligament, smooth muscle cells or multipotential 
cells in the ovarian stroma, undifferentiated germ 
cells, or cortical smooth muscle metaplasia (6, 11). 
Ovarian leiomyomas are considered as benign 
tumors, including those which are ‘mitotically 
active’, and are treated conservatively (12). 
However, no definitive criteria to distinguish 
between benign and malignant smooth-muscle 
tumors of the ovary have been established in human 
and the criteria used for uterine smooth-muscle 
tumors have usually been applied (2). 
Ovarian leiomyoma often co-exists with uterine 
leiomyoma and has been recently reported together 
with an ovarian myxoid liposarcoma in a dog 
(13), suggesting a common aetiology or identical 
hormonal stimulation (6). In the present case, either 
cystic endometrial hyperplasia, mammary gland 
tumors, ovarian leiomyoma and splenic liposarcoma, 
were diagnosed in a ten year-old German shepherd 
bitch who died as a result of lung metastases. 
Clinic, ultrasonographic, computed tomography, 
histological and immunohistochemical aspects 
of the ovarian leiomyoma described in this study 
were similar to the human counterpart (12). 
Indeed, ovarian leiomyoma was characterized 
by a well-circumscribed soft tissue mass with an 
internal swirling pattern and variable echogenicity 
(determined by extent of degeneration and fibrosis) 
(1). The tomographic aspect was consistent 
with ovarian leiomyoma described in humans 
as a heterogeneous mass with severe contrast 
enhancement (14). 
CONCLUSION
This report highlights an extremely unusual 
entity describing its clinical and diagnostic aspects, 
and the associated neoplastic events throughout a 
lifetime follow-up. The expansion of shared case 
studies can contribute to a deeper knowledge of this 
rare disease in dogs, which is essential to diagnose 
and manage ovarian leiomyoma that, however, 
may occur in clinical practice with an unknown 
potential risk. 
Figure 4. Immunohistochemical aspect of the neoplastic mass in the right ovary. The cytoplasm of neoplastic cells 
was strongly stained for the anti-desmin monoclonal antibody (a) and the anti-α-actin (smooth muscle) monoclonal 
antibody (b). Avidin-biotin peroxidase complex (ABC). Bar = 100 µm.
a b
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